ATTORNEY DOCKET NO.: 905_187 
AN ELECTRICAL WIRING SYSTEM 

Background of the Invention 

1. Field of the Invention 

[1] The present invention relates generally to electrical circuit installation, and 
particularly to electrical devices that facilitate installation of electrical circuits in a 
building or some other structure. 

2. Technical Background 

[2] Installing electrical circuits in buildings and/or other structures is typically labor 
intensive, time-consuming, and a process that requires electricians of various skill 
levels. As a result the installation process is expensive. The first phase of the 
installation is commonly referred to as the "rough-in" phase. In new construction, 
either conduit or armored cable is disposed through out the structure in accordance with 
the building plans. Junction boxes are installed at appropriate locations, and brackets 
and metal device boxes are installed throughout the structure where electrical service is 
desired. Junction boxes, of course, are employed to house the connection point, or 
junction, of several conductors. Metal device boxes are used to accommodate electrical 
wiring devices. For example, the types of electrical wiring devices may include, but are 
not limited to, receptacles, switches, dimmers, GFCIs, transient voltage surge 
suppressors (TVSS), timer devices, sensors of various types, thermostats, lighting 
fixtures, and/or combinations thereof. After the boxes are placed, the electrical wires 
are pulled through the conduits and all of the circuits are bonded. At this point, the 
leads from the electrical wires extend from the boxes and are visible and accessible for 
the next phase of the installation process. 

[3] Before discussing the next phase of the process, it is noted that electrical cables 
may include two to five conductive wires. For example, in a structure that requires high 
power, the most common way of distributing that power is by employing the three- 
phase power system. As those of ordinary skill in the art recognize, five wires are 
employed. Three phase power includes three "hot" or "live" wires. Each of these wires 
transmits electrical power that is 120 degrees out of phase with the other two hot wires. 
The other two wires are the neutral conductor and the ground wire. Three phase power 
typically comes from the power utility via four wires: the three-phase wires, and the 
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neutral. If the current flowing through each of the phases is equal, no current will flow 
through the neutral. The neutral wire is typically connected to the building ground at 
the structure's main distribution panel. The five wire cable is distributed from the 
central panel. Some of the circuits in the structure are designed to provide power to 
grounded equipment. These circuits may employ three wires, a line conductor (hot 
wire), a neutral conductor, and a ground. Some circuits may only employ two wires, 
the line conductor and the neutral conductor. 

[4] Referring back to the installation process, after the "rough-in" phase has been 
completed, the electrical wiring devices are terminated, i.e., they are electrically 
connected to the wire leads. This part of the installation process is the most costly and 
time consuming. A journeyman electrician must perform, or supervise, the connection 
of each wiring device in the structure. In this process, each electrical wire must be 
stripped and terminated to the device. What is needed is an efficient, labor-saving, and 
cost effective means for terminating the electrical wires and coupling them to the 
individual devices. 

Summary of the Invention 
[5] The present invention addresses the problems described above. The present 
invention is directed to an electrical wiring system that simplifies the installation 
process. Further, the present invention provides an efficient system and method for 
terminating electrical devices. The system and method is cost-effective because it 
eliminates many of the labor intensive practices that are currently in use. 
[6] One aspect of the present invention relates to an electrical wiring system that 
includes a plug connector device that is configured to terminate a plurality of wires. A 
portion of the plurality of wires are configured to transmit electrical power provided by 
an electrical power distribution system. An electrical wiring device is configured to 
provide the electrical power to a load. The electrical wiring device includes a 
receptacle disposed therein. The receptacle is configured to receive the plug device, 
such that electrical continuity is established between the electrical wiring device and the 
plurality of wires when the plug device is inserted into the receptacle. 
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[7] In another aspect, the present invention includes a method for installing 
electrical wiring. The method includes installing a plurality of wires from a first 
location to an electrical device location. At least a portion of the plurality of wires are 
configured to transmit electrical power. The plurality of wires are then terminated 
using a plug connector. An electrical wiring device is configured to provide electrical 
power to a load. The electrical wiring device includes a receptacle disposed therein. 
The receptacle is configured to receive the plug device. The plug connector is inserted 
into the receptacle, such that electrical continuity is established between the electrical 
wiring device and the plurality of wires. 

[8] In yet another aspect, the present invention includes a plug connector configured 
to terminate a plurality of wires. The plurality of wires are configured to transmit 
electrical power provided by an electrical power distribution system. The connector 
includes a housing, and a plurality of self-locking contacts disposed in the housing. 
Each of the plurality of self-locking contacts are configured to terminate one of the 
plurality of wires, such that electrical continuity is established between the plurality of 
wires and the plurality of self-locking contacts. 

[9] In yet another aspect, the present invention includes a plug connector configured 
to terminate a plurality of wires. The plurality of wires are configured to transmit 
electrical power provided by an electrical power distribution system. The connector 
includes a housing, and a plurality of contacts disposed with the housing. A plurality 
of wire nut devices are coupled to corresponding ones of the plurality of contacts. Each 
of the at least one wire nut devices are configured to terminate one wire, such that 
electrical continuity is established between each wire and each contact. 
[10] In yet another aspect, the present invention includes a plug connector configured 
to terminate a plurality of wires. The plurality of wires are configured to transmit 
electrical power provided by an electrical power distribution system. The connector 
includes a first housing portion and a second housing portion configured to mate with 
the first housing portion. The first and second housing portions form the plug device 
housing. The plug connector also includes a plurality of contacts that include blade 
elements. The plurality of contacts may be disposed in either the first plug connector 
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housing or the second plug connector housing or both. The blade elements are 
configured to displace insulation disposed on the plurality of wires when the second 
plug connector housing is coupled to the first plug connector housing, such that 
electrical continuity is established between each wire and a corresponding one of the 
plurality of contacts. 

[11] In yet another aspect, the present invention includes an electrical wiring device. 
The device includes a housing and at least one power output element disposed within 
the housing. The at least one power output element is configured to provide electrical 
power to a load. An input receptacle is also disposed within the housing. The input 
receptacle includes a plurality of electrical receptacle contacts. Electrical continuity is 
provided between the plurality of electrical receptacle contacts and the power output 
element such that electrical power may be transmitted from the plurality of electrical 
receptacle contacts to the power output element. 

[12] Additional features and advantages of the invention will be set forth in the 
detailed description which follows, and in part will be readily apparent to those skilled 
in the art from that description or recognized by practicing the invention as described 
herein, including the detailed description which follows, the claims, as well as the 
appended drawings. 

[13] It is to be understood that both the foregoing general description and the 
following detailed description are merely exemplary of the invention, and are intended 
to provide an overview or framework for understanding the nature and character of the 
invention as it is claimed. The accompanying drawings are included to provide a 
further understanding of the invention, and are incorporated in and constitute a part of 
this specification. The drawings illustrate various embodiments of the invention, and 
together with the description serve to explain the principles and operation of the 
invention. 

Brief Description of the Drawings 
[14] Figure 1 A and IB are perspective views of the electrical wiring system in 
accordance with the present invention; 
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[ 1 5] Figure 2 is a cross-sectional view of the electrical wiring system depicted in 
Figure IB; 

[16] Figure 3 is a back view of the wiring device depicted in Figure 1A and Figure 1, 
showing a power input receptacle; 

[ 1 7] Figure 4 is a detail view illustrating the construction of the receptacle depicted 
in Figure 3; 

[18] Figure 5 is a detail view of the wiring device ground chassis in accordance with 
the present invention; 

[ 1 9] Figure 6 is a detail view of an electrical contact body employed in the wiring 
device receptacle in accordance with the present invention; 

[20] Figure 7 is a perspective view of the plug connector in accordance with a first 
embodiment of the present invention; 

[2 1 ] Figure 8 is a is a detail view of the electrical contacts employed in the plug 
connector depicted in Figure 7; 

[22] Figure 9 is a perspective view of the plug connector in accordance with a second 
embodiment of the present invention; 

[23] Figure 10 is a perspective view of the plug connector in accordance with a third 
embodiment of the present invention; 

[24] Figure 1 1 is an exploded view of the plug connector depicted in Figure 7, 

illustrating a first method for terminating the plug connector; 

[25] Figure 1 2 is a perspective view of the plug connector depicted in Figure 7, 

illustrating a second method for terminating the plug connector; 

[26] Figure 1 3 is a perspective view of the plug connector depicted in Figure 7, 

illustrating a third method for terminating the plug connector; 

[27] Figure 1 4 is a cross-sectional view of the plug connector in accordance with an 
alternate embodiment of the present invention; and 

[28] Figure 1 5 is a perspective view of a feed-through plug connector in accordance 
with an embodiment of the invention. 
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Detailed Description 

[29] Reference will now be made in detail to the present exemplary embodiments of 
the invention, examples of which are illustrated in the accompanying drawings. 
Wherever possible, the same reference numbers will be used throughout the drawings to 
refer to the same or like parts. An exemplary embodiment of the electrical wiring 
system of the present invention is shown in Figure 1 , and is designated generally 
throughout by reference numeral 10. 

[30] In accordance with the invention, the present invention is directed to an 
electrical wiring system. The system includes a plug connector device that is 
configured to terminate a plurality of wires. A portion of the plurality of wires are 
configured to transmit electrical power provided by an electrical power distribution 
system. An electrical wiring device is configured to provide the electrical power to a 
load. The electrical wiring device includes a receptacle disposed therein. The 
receptacle is configured to receive the plug device, such that electrical continuity is 
established between the electrical wiring device and the plurality of wires when the 
plug device is inserted into the receptacle. In light of the above, the present invention is 
directed to an electrical wiring system that simplifies the installation process by 
providing an efficient system and method for terminating electrical devices. Also, the 
system and method is cost-effective because it eliminates many of the labor intensive 
practices that are currently in use. 

[31] As embodied herein, and depicted in Figure 1 A and IB, perspective views of the 
electrical wiring system 10 in accordance with the present invention are disclosed. 
Referring to Figure 1 A, electrical wiring system 10 includes plug connector 20 which 
mates with electrical wiring device 30. Electrical power conductor wires 12 are 
terminated at plug 20. Plug 20 includes a housing 200 and contacts 202, which are 
disposed within body 200. In the embodiment shown, connector contacts 202 are 
female contacts designed to accept male contacts disposed within wiring device 30. In 
one embodiment, housing 200 is formed from injection molded plastic, polycarbonate, 
or other polymer based materials. Connector contacts 202 are typically fabricated using 
a copper alloy material. Those of ordinary skill in the art will recognize that any 
suitable material may employed in fabricating plug connector 20. 
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[32] Electrical wiring device 30 includes a body 300, strap element 302, cover 304, 
power input receptacle 306, receptacle contacts 308, ground chassis 310, and mounting 
screws 312. In this embodiment, receptacle contact 308 is a male contact that is 
configured to mate with plug contact 202. Body 300 and cover 304 are injection 
molded components, again, using materials such as polymers, polycarbonate, or nylon 
materials. Contacts 308 are fabricated using copper alloy materials. Strap 302 may be 
fabricated using a copper alloy or by using plated steel. Ground chassis 310 is 
fabricated using a copper alloy. Because the embodiment shown is a 3-wie system that 
includes ground, ground chassis 310 includes a male contact tab that mates with one of 
the female contacts in plug 20. 

[33] In the example depicted in Figure 1 A and Figure IB, three wires are shown being 
terminated by plug 20. However, those of ordinary skill in the art will recognize that 
the present invention should not be construed as being limited to the embodiment 
shown. The present invention may be configured to accommodate 2 wire systems and 
three-phase (5 wires) systems, as well as the 3-wire system shown. Further, system 10 
of the present invention may be adapted to a wiring system that employs more than 5 
wires. While wires are shown being terminated by a single plug 20, those of ordinary 
skill in the art will recognize that the present invention may be configured to terminate 
the wires separately or in combination, within a plurality of plugs. 
[34] Referring to Figure 2, a cross-sectional view of the electrical wiring system 
depicted in Figure IB is disclosed. Plug connector housing 200 fits within input 
receptacle 306. As such, male contact 308 is shown as being inserted between female 
contacts 202. Figure 2 also shows power output receptacle 314, which is configured to 
receive the blade contacts from a plug. When plug 20 is installed in device 30, 
electrical continuity is established between the plurality of wires 1 2 and the wiring 
device. Thus, when wires 12 are energized, power is supplied to output receptacles 
314. Those of ordinary skill in the art will recognize that while the example of Figure 
1 A and IB shown a wiring device that provides output receptacles 314, the present 
invention may be practiced with any suitable type of wiring device. For example, 
wiring device 30 may include a switch, a dimmer switch, a GFCI, a transient voltage 
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surge suppressor (TVSS), a timer mechanism, an occupancy sensor or other type of 
sensor, a thermostat, a night light, a lighting fixture, or a device that includes a 
combination of the above. 

[35] Referring to Figure 3, a back view of the wiring device depicted in Figure 1 A 
and Figure 1 is disclosed. As shown, receptacle 306 is shaped to accommodate plug 
connector 20. Receptacle 306 includes male contacts 308 and ground contact 316. 
Referring to Figure 4, a detail view illustrating the construction of receptacle 3 16 is 
shown. Essentially, the contacts within receptacle 306 are formed by three metallic 
bodies disposed within molded body 300 (see Figure 1A). As discussed above, ground 
chassis 310 includes ground contact 316. Contact body 318 includes contact 308 and 
supporting structure. Contact body 318' is a mirror image of contact body 318, and 
includes contact 308'. During fabrication, ground chassis 310 is inserted into a first 
side of molded body 300, and contact bodies 3 1 8, 318' are inserted into the opposing 
side of body 300, such that contacts 318, 318', and 316 from an integrated set of male 
contacts suitable for female plug connector 20. Figure 5 is a detail view showing 
ground chassis 310 in isolation. Figure 6 is a detail view of electrical contact body 318 
in isolation. 

[36] As embodied herein and depicted in Figure 7, perspective view of plug 
connector 20 in accordance with a first embodiment of the present invention is 
disclosed. Plug connector 20 includes upper housing 200 and lower housing 210. 
Upper housing 200 is snapped onto lower housing 210 to thereby enclose and terminate 
wires 12 in plug connector 20. Upper housing 200 includes latch mechanism 204. 
When plug connector 20 is inserted into receptacle 306, latch mechanism 204 prevents 
plug 20 from being pulled out of receptacle 306. Latch mechanism 204 is configured to 
meet Underwriter's Laboratory (UL) standards for a locking connector. In this case, UL 
requires that a static pull test of 201b be applied to the connector for one minute. 
During the test, plug connector 20 may not separate from receptacle 30. 
[37] During operation, latch mechanism 204 flexes upon insertion of plug connector 
20. The flexure latch mechanism 204 relaxes to a non-flexed position upon successful 
locking of plug connector 20 to receptacle 306, and emits an audible snapping sound or 
visual indication that locking has been achieved. Flexible latch mechanism 204 may 
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also be configured to be accessible to the finger or to a tool when plug connector 20 is 
locked to receptacle 306. In this embodiment, when latch mechanism 204 is accessed 
and manually flexed manually, or by the tool, plug connector 20 can be removed from 
receptacle 306. The flexure is oriented in a direction opposite to the insertion direction 
in order to meet requirements in Underwriters Laboratories (UL) standards. In another 
embodiment, plug connector 20 can be locked into receptacle 306 using screws or any 
number of fastening means familiar to those skilled in the art. 

[38] Referring to Figure 8, a detail view of female electrical contact 202 is depicted. 
Each contact 202 includes a wire seat portion 2020. Wire seat 2020 accommodates the 
wire conductor when wire 12 is bonded to contact 202 during termination. Contact 202 
also includes two exterior spring contact members 2022, and an interior spring contact 
member 2024. As those of ordinary skill in the art will appreciate, when male 
receptacle contacts 308 are inserted, the exterior spring contact members 2022 separate 
from the interior spring contact member 2024, holding contact 308 firmly therebetween. 
[39] As embodied herein and depicted in Figure 9, a perspective view of the plug 
connector 40 is accordance with a second embodiment of the present invention is 
disclosed. Plug connector includes upper housing 400 which is mated to lower housing 
410. In this embodiment, the female contacts are replaced by male contacts 402. As a 
result, receptacle 306, disposed in wiring device 30 (not shown), includes female 
contacts. 

[40] As embodied herein and depicted in Figure 1 0, a perspective view of plug 
connector 60 is accordance with a third embodiment of the present invention is 
disclosed. Like the other embodiments, plug connector 60 includes upper housing 600 
and lower housing 610. However, this embodiment includes an additional contact that 
accommodates communications wire 14. Communications wire 14 transmits wiring 
device 30 status data, such as a detected fault condition, to a receiver disposed in the 
structure. Obviously, connector 60 mates to a wiring device 30 that includes a sensor 
and a transmitter. With respect to the transmitter employed by device 30, any suitable 
system may be employed, including optical, acoustic, or RF transmitters. For example, 
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wiring device 30 may include an RF tag that transmits a fault detect code in the 
presence of a fault condition. 

[4 1 ] Referring to Figure 1 1 , an exploded view of the plug connector depicted in 
Figure 7. Figure 1 1 illustrates a first method for terminating plug connector 20 to wire 
12. After each wire 12 is stripped, it is placed in seat 2020 (See Figure 8), and bonded 
to the contact. Each contact 202 is disposed in upper housing 200. Subsequently, 
lower housing 210 is snapped into place to thereby secure contacts 202. In an alternate 
embodiment, contacts 202 are disposed in either upper housing 200 or in lower housing 
210. Each contact 202 includes a blade elements. The blade elements is configured to 
displace insulation disposed on wire 12 when lower housing 210 is snapped onto upper 
housing 200. The blade element contacts the conductor after the insulation is 
displaced, such that electrical continuity is established between wire 12 and contact 
202. 

[42] Referring to Figure 1 2, a perspective view of plug connector 20 is shown, 
illustrating a second method for terminating wires 12 to plug connector 20. In this 
embodiment, plug 20 is equipped with leads 214 which are terminated to contacts 202 
at the factory. During wire 12 termination, wire-nut 212 is essentially screwed onto 
stripped wire 12. 

[43] Referring to Figure 13, a perspective view of plug connector 20 is shown, 
illustrating a third method for terminating wires 12 to plug connector 20. In this 
embodiment, each contact 202 in plug 20 is equipped with spring 220 and spring 222, 
which are configured to press one against the other before wire installation. When wire 
12 is inserted into opening 208, spring 220 separates from spring 222. Spring 222 
actuates trigger mechanism 224 which includes a metallic saw-tooth mechanism 206. 
Mechanism 206 bites into wire 12, securing it in place. 

[44] As those of ordinary skill in the art will recognize, the present invention is 
ideally suited for installing electrical wiring in any structure. During any installation, 
after the wires are placed between the breaker location to the location wherein the 
electrical device 30 is to be installed, wires 12 may be terminated to plug connector 20 
using any of the methods described above. Subsequently, plug connector 20 is inserted 
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into receptacle 306 of wiring device 30, to thereby establish electrical continuity 
between the electrical wiring device and the plurality of wires. 
[45] Referring to Figure 14, a cross-sectional view of the plug connector 20 in 
accordance with an alternate embodiment of the present invention is disclosed. In this 
embodiment, plug connector 20 is arranged with plug contacts 202 adjacent one to the 
other within housing 200. Thus, contact openings 262 are likewise adjacent one to the 
other. Contact support member 260 is inserted into opening 264 of housing 200, to 
support contacts 202, which are terminated on wires 12. 

[46] Referring to Figure 15, a perspective view of a feed-through plug connector in 
accordance with an embodiment of the invention. As those of ordinary skill in the art 
will understand, often receptacles are daisy chained by way of feed through wires. In 
this embodiment, there is electrical connectivity between wire 12A and wire terminal 
226, wire 2B and wire terminal 228, and wire 12C and wire terminal 230. Those of 
ordinary skill in the art will recognize that a feed through wire may be connected to 
terminal 226, 228, or 230 by any suitable means. For example, the feed-through wire 
may be connected to the wire terminal in a pre-assembled manner, such as that shown 
in Figure 7. Terminals 226, 228, and 230 may be configured as wire-nut terminals, as 
show in Figure 12. Further, the method described in Figure 13 may also be used to 
terminate feed-through wires to terminals 226, 228, and 230. Terminals 226, 228 and 
230 can be included in connector plug 20. Alternatively, terminals 226, 228 and 230 
can be in a second connector plug 20' that attaches to a receptacle 306' electrically 
coupled to wires 12A,12B and 12C (not shown). Wires 12 A, 12B, and 12C may couple 
electricity to wiring device 30 either through connector plug 20 or some alternate means 
such as screw terminals. In addition, connector plugs 20 and 20' may be configured so 
as to not be interchangeable. 

[47] It will be apparent to those skilled in the art that various modifications and 
variations can be made to the present invention without departing from the spirit and 
scope of the invention. Thus, it is intended that the present invention cover the 
modifications and variations of this invention provided they come within the scope of 
the appended claims and their equivalents. 
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